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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
having a dual gate oxide capable of preventing insulation breakdown 
voltage drop of a gate insulation layer, and its manufacturing method. 
SOLUTION: In this semiconductor device, within a memory circuit 
forming region of a silicon substrate 1 , a first gate electrode layer 4 
and a hard mask layer 5 are formed on a first gate insulation layer 3. 
Within a logic circuit forming region, a second gate electrode layer 1 0 
is formed on a second gate insulation layer 9 having a film thickness 
differing from the first gate insulation layer 3. First and second 
sidewall insulation layers 8, 14 are composed of a material differing 
from the hard mask layer 5. 
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[0 0 3 3] ±E©***«B©«it*ffi»C*t>T»* 

l<«» sis 2 ©y- h^msmm. a- h-vx?®^® 
&£zfWi 1 * £ztm 2 ©y-x/ h n- >^ds tcsrrs 
i^ic^^@^jgBg-rsxg<i:, ^«B^m2©y-H 

u-r >«« t«-r u -y-f Rt;£-&. mi©v 

-X/KUl'>^S®(cmi©-> l J-9--f Kii, 12 
© V-X / H l"f y(S^Il:S 2 © •> 'J -f FJf 
I2©y-MSfgItCS3©y'J^-f h-gt^^Bg 

[0 0 3 4] i©|gl ~m3©->U+h-f FSlCctO. y 



[0 0 3 5] ±BO**#»K©«ifi3Sr«6JC*i«r»T»* 

[0036] cntc^o. #*tt»ciibfc>"j-y-f kh 

[0 0 3 7 ] 

mwvmmomm cut, *9£w<Dnmo&mz-z>^ 
[0038] 0 1 ~s 1 4 a. KKwo—mmtowmz 

[0 0 3 9] i2^#iLt. y | j3>SIlfflgIi 
Weft 1 ©y- hffl*»«Jl4 <fc. A- h'VXi'I 5 <hfr* 

interns ltm s n-s. iiiTjgicy-hffl»u 

4 fc « . <fc A «3F«« K - 7 S tlfc * 18 Jl -> 'J 3 > 
IBS, 7tA77^ , /U a>^^Eifcomsai J f>. W 

[0 0 4 0] £©&, A-FYX^I5±IC, iifg-©^ 

■ 5*t/^-=>'ysn*. 7vy>v%M\z 

J; DA- KTX^I5±©1/-^ h/^->A^s^n 

■So 

[0 0 4 1 ] >^$n/tA- K?X?I5 

/^-r>^snt/ ; EU leigS^BgM^lcm l ©y- h 
[0 0 4 2 ] H3 6#ILt. ^©^ASKSftffitCfc 

tf&f&zri, z\<DUi;7,brt$-> &&-?x>? h\^Ty 
o. »i©y-h*«ji4©T««***tt«fc5ic-> , j 

a l ©Affile ittS:ff){£jgg© l WOTjiE^M^ 7 
[0 0 4 3] 0 4£#RgLT, yU3>SSlOSIi 



-tfcA- K?7i/f 5®±B*»jltBr*STtt» 
H 8 ©£ffitcs?jtt© K 7 -f X -y y > ^{C J; 51 - y j-n 

[0 0 4 4] H5*#flBUT. CtltCiO. ft 1 ©y- 
hm@Jf 4:fc s ktfA- K^Xi7®5©«i||S^S'5 «fc?lc 

ie»ii8*»«ffiifi»ji4:UTa#sn*. c©« 

MJfeigiS 8 &£Z*m 1 ©y- hm^ffl 4 58UJ Lfc» 

#©?g i ©y- b&mm 3 »s*ny'j a >s« 1 © 
[0 0 4 5] 06£#!»LT. itii&ttmmitiimz 

n. »l®y-H6liJi3t*«:*«Jp-C. fc&X.tf*' 

'j3>iifl:Bt±o**«2oy— M»»Ji9**»j«$n 

So 

[0 0 4 6] @76#ILT, -> 'J 3 >g« 1 ©fgffi£ 

Etc ?g2©y- bmmmm 1 0AiB£^^ns„ c©ss 

2©y-hfflig«Jf 1 Ott. fctittf^tt**t'K-yS 
nfc^MI-y U 3 >I^7 7 X y U 3 >Ift£© 
¥H£t<fc0&oT^3„ C©«. JB2©y-hffl*«» 
10il:, »#©3PJHBJKttf(H;:<fc0 1/-/X b/1?-> 
1 l^SnS. C©l/yXhA3'->l 1£?X^ 
tL-Tft2©y-hffl^SBl 0CJI*ttH(9 1 >W 
J6£tl£. C©m. U-v'XhA:* — >1 lifl7yis>>f 

[0 0 4 7] [38£#BaLT. C©S7j't4X>y5 L >i/(C 

•to. Dy.^@!§Mi«it:i2ffly-hiiii o 

[0 0 4 8] B9*#iLr. iS^-©¥*iS)Sferi(cJ; 
0. ;*^UIal8&^j5Jcf«*££85 l/-yx h/^-> l 2# 
ffiJlSSn. C»l/yXhA^->12^XytlTy 

tc<fcD. ft2©y- h^IIl 0©Tfl!«*«:#Etr«fc'3 

1 »©^M»«« 1 3 a tfJgjfcStt 
-So C©&, UyXh/^->12*t77y>y'ill: 

[0 0 4 9 ] m 1 0 £#HSLT. ->'j3>g«l©^® 
Affile, A-H7XyB5iS45«S. fcixtfy'J 
3>«{fcKfc£«fc9fc*«*Hl 4#»jasn*. C© 

14 ©^BIC, STjtt© F5-f X-yy>^tCi;5 
[0 0 5 0] IlU#ILt, CCX-y^A-y^K,*: 

o. m2©y- miii ooflja*«3«fc5ic*Bit» 

i 4i^2 0y-htii i o*^saiLfc8S»©ft2 
©y- h»*ji9*«»san->'j 3>*« 1 ©aas^s 
ai-rs. 

[0 0 5 1 ] 012 £#88 LT. ;* 'J [sJ8&f&J5£^*£ t 

a s? -y 9 m&m&Lfam t icgijii tc * fc «-« tc-f ^- >a 
-> 'j 3 >»« i ©SB(ctti«Mii5iiS© i 



bitCfctfLDD (Lightly Doped Drain) #U8©V — 

#jfig^ 1 3 a <!:Jt«!nA«a[(07ffittfffi« 1 3 b chlcj; 
OLD D«i6© V-X/ K K >i««Stl5, 
[0 0 5 2 ] HI 3«r#BBLT, 5/>J 3 >»« 1 ©*Bf 
fct^tfTK Co, Nifei:J:0^*Ii 

lSMMisn*. Mi^i^n, ami 

{tan^o ^Oi, *RJS<&&JRJR1 5**H 2 SO4/ 

h 2 o 2 uifcDOx^y hiaitaoiS$n^ 

[0 0 5 3] 0 1 4£#HHLT* ±f2<£~>'JlM KftJC 
£9, *2^-hSSIl 0CD«Hfct4->'U*>r KB 
15 art*, y-VHH>fi«7. 13(7)#Sffi{Ctt 
yUit<F115bmM$n^)o £ (E> 'J It-f K 
115 a, 15bUoT, ctOiSittt^^an^n 

[0 0 5 5] 014 £#flg LT, v U a >S1£ 1 <D*ffi 

*^U®K^J*S«rti::fctM I S (Metal Insulated Se 
miconductor ) h7>vX^2 0A^, ni/yZmti&M 
JSfctettrtKteM ISh7>yX^2 0 BW^M^tl 

[0 0 5 6 ] MIS h7>yX^ 2 0 Ate, yU 3 >S 

1 »oy-x / k k >jg« 7 i:Rsn*i« 
.ktcsg 1 ©y- hiMMi 3 *^LT*«;£n;fc* 1 

-htii4i6*LTl^. l*f<£>V-X/KU-f > 

■9-f KB 1 5 b«$ntl^o fg 1 <£>y- K@1SB 

- MSB 4 £> <fctf A— K7X^15 aHMS&Hi J: 5 
*C, A-Kvx^B5<hS^S«Sct0^^ffli|^«6i&B 

[0 0 5 7] MI Sh7>yX^2 0Btt, '>"Ji]>S 
« 1 <D&ffi\ZMf&Znfz 1 »OV-7/ K U-f >«« 1 

3<h. f(01^V-X/KK>®«l 3tcS^n^> 
H«_tlc?r§ 2 <&y- h*fe^B 9 S^LTJBfltSntB 2 

©y-nsiiotstutv^, V-X/FK> 

«« 1 3 tt, JtttftftBft07»E«9«tt 1 3 a ttfcttW 
*»*0)T>g«iB«l 3bt6*LT*0, -tCDftHK 
^yU^HilSbW^ntl^o ?fl2<£>y-K 
«ftB9lt *l<Dy-h«*B3iRfr*Bt» (Tzt 



1 O^affiilCttv'JlM KB 1 5 a«Snt*5 
0, »2©y- hmffiB 1 OiScfctfx'JIM KB 15a 

[0 0 5 8 ] *£J6<O«IB<0»iS;&J£T?tt, 0 2(C^-T 
cfc-SKSS 1 ©y- H««B4 JilCA- K7X?15#» 

^e^n^o z.<Dfz&, mi tms t\z*k-t£o\z%&mm 

B 4 co^Batgffit"* th»A*i©y- 

KS^B4C7D^®^7 P ^Xv{Cffi$n'5Cife^^ 0 cfc 

*nsi:«t5* 1 oy- httu 3 cut ft? t 

[0 0 5 9] *l©y-h«|RJi3f4Hl^"r 

ct^ic 1 0^^ft5asT'^$n, m2<Dtf-bmm 
^>o cote®. mi&&tfm2<Dy~-bf&mm3. 9 

[0 0 6 0] &*5, Jii£Lfc^£-?^ 0 1 0 1 1 
^IC^TfflJM^B 1 4»fiEcoxg{C*>^T»2©y- 

coy- Mil 1 0 co±s^^^xvtcBa$n^>o«c 

G>:/n-feX 1 ®<DfrT*&2>rz#>* z\tuz&z>m 2 c^y- 
hSfij^B 9 (D^v — ifT >y ^iiattSgSt**, 
COS 2 ©y- MSI 1 0 ©11*^7X7 

coy- mii i o ±ca» K7x?i«snntf 

[0 0 6 1 ] A-H7X?I5i«8«M8t 

[0 0 6 2 ] A-KVX^B5(hfl«attiRB8<tttSfe 
StfSiOJiotl^, /N-KV7.i7B5(Ctt, fetx. 
BTEOS (Tetra Ethoxy Si lane ) SKfclBt y'Jn> 

fc&Wfl^Stt. fflja«i»B8Jc:«, fei^tfTEOS 

sfcis. y'ja>g«a^ffli^nsc 

[0 0 6 3 ] A-K^Xi7»5<DRJStt, TEOSift 
1^ y U a >gfti^ ^^Il^ffl ^ b n^>«^, 5 
0-2 0 0 nmT'*5. Sfcy'J3>SftR/TEOS 

±B'> I Jn>^bK<7)KJP^3 0-1 0 0 nm, T 
iTEOSi«©BM5 0-150 nmT'&^o fflfl 
S*ft»B8<BIIgJSH, 3 0- 1 0 0 nmT'M, A- K 



X ©WSil^ H 5 -f X -y > yglWttlg/j; f IC «t o T£ 

[0 0 6 4] A-h"7X^J15*5J:tffllig*e&JI8l;:. 
T E o s mitm, v 'J n >SMfcK$fctt-> 'J n >^{bfK 

/TEOSRftlR©«r»-4*n«:ffll>*^tt. f«#f/H 

x©«£igt;:<fcoTS&5. ta£Z.i*. ^'JElg&BP©!} 

S) P^ffittISEl:It53>^^b^-^ (t*7h7 
<>n>^i7h) ^fl^T-Siit*. 3>^^h7jx-;KD 

h7>^^a©x'j -y bmtw-mMfiB.<Dmi2&to 

;H6»fl8T*^B***fei;*«d****. :©i&. A- 

en. 4>A(cnmii{i:M (fctABTEosifti, b 

PTEOSg. NSGHftf) tC*f LTX-y^>yjift 
7X^15*5. y- hmH4©<BM§B7>tC*;tt£X h-y 

'>ts.< Libuy?? h*;-;u^Bg»#tcx-y^>y 

X h -y A <fc U T^teT & © K&KfcRJlfl-© -> U n 

->U 3 >Stffcl»<hJfc8LT&«s£©&^Bl7WP 

lt«-> u a >gft^/T eos mitmvmmm&m^ 

?>ct^iSU>. IfJbt, £©«££«. A-H 
VX * H 5 A<-> 'J a >&(tti/ T E o s &fl:ig|©«Jiil 
a>e>&9. if I6ti 8 At->ij a >gfflf li 0 Sc?. 

[0 0 6 5] &*3. ^-|El0B^3nfc|liS©^Si«^T© 
,«TW*T$^T. fW®ttfct>©Tttftlr>£#;Sie>n-& 

fM##©$SBtC=boT7K;**i. !f$fFtS#©35B<hi^© 

S * *j «fc IE H -e cd -r t © ^ at * n & c t. at M 

[0 0 6 6] 

l%w<n$hm *«ho###81tij. fti©y-h 

BffiJI-LlcttSS 1 fcitfft 2©ffl(liIiSe&B<hgfrS#ft 
&-&CJA- f7Xi'S»)SSntlr>4. ZWtztb. ft 
1 ^cfctfft 2 C0fflilli*6^^5£©fc«?)W±fflSy7ttX-y 

5 L >yBtic. si<By-h««jB©±ffi*t«m-r*c<fc 



cittt^^fcJi). ^ne.tcismicoy-hje^^cD^ 

fr-^77^t.ti;&t>. Lfc^oT. fti©y-h*e 

[0 0 6 7] ±b©¥«*£b«c*j^t#s u<tt. ft 
i »y- h«SB©TJHtttt&fttr<k ^ fc*s#si£© 

«i^>e«)iB«<t. *2<oy-h««ii©T«**s:* 

[0 0 6 8] cniCtO. y^'JOSS. a>?-y^lHl8S* 

[0 0 6 9] ±l5®#»fl£^BtC*?^T»*L<«. ft 
lTMftMtta£BtCtt-r«£lC!)$''JlM Kit. ft 
2*Mtt«*©«ffi£ttf*IB 2 Kit. ft 

2©y- h««Ji©±iBfcSfr*JB3©->'JD-f Fit 
at£ Steffi <3*XTH-5. 

[0 0 7 0] d©ft l~ft3©->U+t"-f HHfCckO. 7 
-X/ H U-T >«tt*J:tfy- MSiOfigfift^i 

[0 0 7 1 ] lEffl^aifcft^TffiKtt. ft 

l. ft2;fc<fctfft3©->i)1M Hltt. ^^>v-U+H- 
H» 3A*;H->'J1M Kfc.fctfx-yy^UtM' K«fc0 

[0 0 7 2 ] cntUO. §*ttl;Ilfc->'J-!J-'f 

£L<te. A- KT^^iay'J^VtftltTEOS 
KfblKtOgie^J: Dfr 9 , ft 1 ©<9]M*&g:«tt->U n 

[0 0 7 3] cniCfcO, JHB]«F«*»IW'C**ttt> 

[0074] *««©***»«©»it*}i-ett, fti 
©y- hmse±icttft i *5=t;^ft 2 ©{giiiijeiai^ts 

^•S^SSr'&trA- h'77^1A«Sn5. ZCDfz 
tb. ftl*5<fcy:ft2©«llliteiit»©^©fcJ6©±ffiH 

5'rx-y?>y^tc. ft i ©y- h««n©±9«fftm 
iot. ±fe±ffiH7-rx-y5 i >y»#ic. fti©y-h 

l;tt-5Ci:#fcHfc«6, ^E-tlblCcfc-Sft 1 ©y- httft 
BOft-i'T-^tiitS^ Lfc^ot, ftl©y* 

[0 0 7 5] ±E©^*#«»©«iS*ft»C*«f>r«F* 

u<f4. «T©xs^$6»cfiSx.e>nT^s. 

[0 0 7 6] $ 1 ©y- htSiSVXi' t UTf »«: 



»«K*M*}*<*ASft*C£T. mi©y-b®4sn 

(ormmt&zmts =t a \z*m&&ti.<D3i&mz 1 **©« 

««5F*E*fH**»»J«Sn*. f HI 2 ©y— K^HS 
SSco^ffilc 1 #©|fl 2 ftft£7*fi#.fii*«*}gj£3 ft 

So ^ltii ©y- mm&mmtz 

m i coy- niiti i <DMmmmmt<DTMWUs£& 
«Ett«t ^ »r**#*«©±aiBK i **© at i &mm*m 

i aias^FJietiM^iTm t* k 

ffijSStlSo *LTm2©y-h«tt«£i6 2©fi!lttift 
*Jii*T^i? t LT**(*:*«fCT>fi**«*ASft4 
CiT, *2©y— h««B£JS2©«S*eiWi4:©T 
««#*«Etr J: 5 tc¥»l#««©xaiiStc l *t©|g 2 ft 

mmtm 2 ifis»ffiT^««tT^ 2 ay-*/ p u-r 
>**«un*aft*. 

[0077] cntc<fco. ^ubss, uisyzmm* 

[0 0 7 8] ±l5C0#3!ft:SgC0Hjg^rffilc*3l/>Tj!fS 
L<«. I 2 coy- h«8JI^®, A-h'VXi'i^S 
1 *3 <fctff§ 2 ©y-X/ K >mm\Zig-T2> 

£?\z&mmzMrfL-r%j:mt. &jgB#sg 2 ©y- h- 

««Bi«T*«#:feJ:tfJ6l:fe.fctf!B2©V-X/ H 

u< u-im Kflsa*. mi coy 

-X/KU-f >«*»»=» 1 ©3"J1M Kit. 12 

coy-x/KK>«s«setc^2co->'j-y-'f h*jf 

12 coy- h««JBit®KSi3CO>'U-y--f h*JB£«:»(R 
TSX8<t:#3*>t;:{ft;Le>ftT^S. 

[0079] c©j&i~*3©>"j-tf--f Kifcio. y 

-X/ H U-f >*tt*S <fctfy- hSffiH©ig;ig}nfc£0 

[008O] ±E©¥*#««©«ia^rffi»c*s^T»s 

[0 0 8 1 ] cniCJ:0. ^mcjILfcvU-tf-f Kg 
££#-fS;ii:#Ti§rS. 

[nscoffim^iftsj] 

[01] ^Hjco-^jgco^^tcfettsyiT^y- 

h*=HM K£*TS¥3Jfl;£S©3Sjg:SS;©SglXli 
£*-r«tB&»r®0-CS>So 

[0 2] ^B^O-HJgCO^SKC^tt-S^iT^y- 
K£#TS¥S«l#gfi©8lj£3r«.©Sg2XiI 
£^-r«EB§#r®0T-£>So 

[0 3] *&W<D-$iffi<DBmzl3VZT3.7A5 ! - 



[04] *5BW©-*M5©»JB»C4i.t*5 f a7;uy- 
£*V3NgEH&#rE0-e& So 

[05] *%Bjco-nsscojgsg{c*3ttsyn.7;i/y- 

h^+it-T F«*TS¥*<*«B©«j6#8.©iB5X8 
*«f «EBS^fS0TfeSo 

[0 6] *f£m<D-mffia>tem\z$niz>7 : 3.T)iy- 
f £#**¥##««©»«#«©* 6 xs 

£^T«EBS#rffi0-e&So 
[0 7] *3BWO-*JS©»«HC*.t*xa.7 , ;uy- 

Sr*-r«ti§»fffi0T$>So 
[0 8] *fBW©-**©»16.:*Ct*7 f =L7'^y- 
KSr«rT-5#Wfl-S«©»iS*ffi©»8Xe 

[0 9] *&W<D-&m<DMmiZ&l-t2>T3.7)V>f— 
b**1M K*#t-***#S6«OBifi35FjSO!B9XS 
2r^-r«EBSKfffi0T'^ So 

[010] ^m<o~mm(ommizisn^y i a.7Jvy 

IgS/Tt «tB§»f®0T-feSo 

[011] ^ico- ^©j^ffiic^.ts^iT^y 

HS#-rs###:gB©S!}jS*S©Bl 1 
Xg*^-r«EB§Wffi0^$.So 
[012] *9t9i<D-&t&<Di&tiUZ&VtZf : 3.7Jiy 

- h^-^i^-f H*#-i-*^i»fl.««©«jS*j*©« 1 2 
Ig €r^t-«tBg»rffi0T'^ S . 

[0 13] *Jfi©»»»C*W-*5 f a.T;i'y 

- h=r^r-y-f K*#-ra¥##«B©»jS*»©*i 3 

XS€:*T«tBS»f®0T"feS. 
[014] *»^©-*JS©»«B(C*.t*7 i a7;i/y 

- K*tt5*#*iiosa*ffi©i 1 4 

Ig * ^"fiSfflSKf S0 T £> S o 

[015] ^©y^TJi/y- hJi-^+j-'f K£*rrs 

¥#fl-*B©«jS*j*©fi. 1 Xg&^-r«tBS»fB0-t i * 

So 

[016] «E*«DTa7^- k 
¥^#^B©Sit^te©m 2 Xg*^-T«B§Wf®0T$> 

So 

[017] ^*©y^7;i/y- h3Mri*-r K*wr* 

So 

[018] mk^? 0.7 H**r* 

#^fr^B©Kig^^©m 4 Ig ^^T«B&»fS0T* 

So 

[019] ^©faJ^y- h**it-f K*lft5 
¥##&e©©i£:£&©l& 5 Xg^^-T«EBS»fffi0-C* 

So 

[020] se*©y^T;uy- h^-+-y--f H^rWf s 

#^#^B©®it^ffi©m 6 Xg£*-t«B&WTffi0T-& 



[@2i] &*<dt : 3.7)iy- h:**-y--r Ks#-rs 

-5. 

[01 ] 



3 2 



--1 



**#s«©Sjt^ft©*9xa*a?-r«BS»fiiiia-c» 
[flF^<z>iftBj] 

i ->U3>is, 3 miwy-hsfran. 4 mi 

©y-hWfJB. 8 £l®ffilS« 

im. 9 *2©y-h*ft*ji. io ^2roy-hm 
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- -1 



[03] 




7a 3 7a 2 



[04] 



4 5 8 




7a 3 7a 



[0 5 ] 



4 5 8 
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7a 3 7a 2 



[06] 



4 5 8 




7a 3 7a 



[0 7] 



4 5 8 




[0 8] 



4 5 8 



7a 3 7a 2 




[HI 0] 



/^uEiB%jg»< n>7^amfa« ^uBaggma nyv^iaisratffw* 



4 5 8 12 4 5 8 14 




7a 3 7a 2 10a 13a 



[HI 2] 

[011] 




[0 13] 

4 5 8 15 10 14 




[01 4] 





1 7] 



1 8] 



»1<*> m<r> 



h ? > *>• * * m aoai h ? > y x * mmj« 




108 1 



102 107a 103 107a 102 103 102 101 



[0 19] 
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2 1] 



510 $20) 



109 108 104 109 109 
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102 107a 103 107a 102 113a109 113a 102101 
[02 3] 



*1OT «2<7) 



108 104 1 



110 114 




113a 113b 102 101 




102 107a 103 107a 102 102 101 

[02 0] 



9110) £20> 

h 7 > vX * JB««« K * >y x » Iff jMBft 



109 110 111 




108 1 
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